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5^0072216 #3 2004/10/5 

-§-*H *J-*f| tfl^= *?MH ^ £ Jit* ^-Afl^VTl}^- £a>3# 

3| 3.^*1 £-aH<l «ol*l| HL^ tfl#-g- Afla^ A -g-wH^l -8-^ ^1 ^ ^ 

3H^. ^sl 7fl^ ^^b]^ tfl#g- ^o>^# MsaHI ^c]^] je 

*r tfl#g- Afli^ A *BH^ ^ €^r* ^ °1 

7} -%-°m5L tfl^= ^#ol 7>^*>7l nfl^-ofl A ] ofo] ^ SEfe- *lJL-g- ^*fl3 ^^ofl -fi-g- 

5. 9 
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r30072216 



#^ 2004/10/5 



cfl^ ^-*V?rRr {EXPRESSION VECTOR FOR SECRETING AN ANTIBODY FRAGMENT USING E. 
COL I SIGNAL PEPTIDE AND METHOD FOR THE MASS PRODUCTION OF ANTIBODY FRAGMENT USING SAME} 

5. 1-& ^&<%<*\o] 2\z\ #5L^ #2^1 S. P BH ^ pBL^ 

2. 2fe pBH ^ pBL«fl 4^ 7]-^^^ol #og^ 

pBHC ^ pBLC^ u)-^^ 

£ 3^ T7 = 5.3.1=1^ tfl^ <1<£^ <a^S.^ £-«H<l ^°1*IH -§-^"€ ^ -B-^i 
S^*Rr pmsLC^ ^ ^-fr XW^r pmsHC^ >f|*H- 

S. 4^- ^^)- ^ifl7> T7 H3.H.BH o^gfl ^s)c>J rq-oj-Al^H 
^-^^JB] psDLHFJJ ^ psDLHF-Bp^ ^l^^^ 

£ 5£r Tac HS£E)4 tfl^^ cj-^^ A (OmpA) ^Ht^l ^31 ^ 
^ ^€*> ^* SL^Kr poDLHFSl ^aJ-3Jf^^- 3°]^, 

S. ^3)^ ^ifl 2^2} Tac =S.£.eH ^«fl 1 £ 
^^b] poDLHF_3/S^ afl^^-i- M-^^fl ?H^., 
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0072216 M ^*> : 2004/10/5 

2. 7* ^ifl -fr^T-} tfl^cq <I<£^ <ffl^S.s.A] ^-y]A^ ^o]^ofl -S-^uI, 

^ o.^^]. tfl#^ ^S^^- A ^Htofl -fr^M Tac & 

wl^^^r P msoDLHF_N/SSl ^1^4^^ M"^-^ 

^cf u^g-g- tfl^S} <I°V^ <$n£-^*\ ^°1*lH -frU^ Tac 5S£B)1 Ss\*R 

^-tij.^il^ pmsoDLHF_S/K^ afl^^-i: q-E^ 

£ 9^r tfl^-$ ^^^^1^-^ *<H^<£ 4A>oi^>-a Fab'^ ^ ft <Hfr* 

2^ ^ til-^S^i^] SDS-PAGE^H tiliSt!: ^HjI, 

S. 10* ^31^13^-Bl ^3L€ 4 a Fab'7]- :a)A}al*>-a 

^ ^*Kr*l <*|^-» %^JL^ (ELISA)JL3. ^Kltb ^4°l c f. 



ai> ^. cfl^-g- 31 3-^-41 ^ol^l tfl^-g- AflS.^^ A 
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ft 

1^730072216 ^ 2004/10/5 

■a^JlS. 27m (light chain) ^ 27fl3 #*fl (heavy 

chain)S. ^s]^ 3= 150 kDa3 °1^*HM0 ^^^^14. zj-z^ ^3)^- S>M-3 <>1^-^- 
(disulfide) ^-B-^^l 3*11 #iflo)l «a^s)^l^> 1 ^ ^^S.^ 

(immunoglobulin isotype)^ f>dfl#ofl hJ-b}- ^Sj-^cf. ^afl ^ ^ifl^- Stb 

*\q°.S. $l*]*Kr tLsl^l (bridge)* ^Bfe tr^ ^^EH S.Pflo] (y H ) 

^ ^-7] 5Lv\)°)o\} o]a]^ *£ ^o] (C H1 )^ Z>^cf. ^ifl^ tr^r 

7m (V L )^r, ^ £^1^1 (C K )* 5Hri=r. ^313 £^0]^- ^ 

4 f-Tfl ^H^M flc].. js.^ o>nl^A> #717}- 3^ ^iflS} 7}^ Spflo] A>o)ofl o]e]3]H 
'7>^'^ 7m 5^1*13 ^7} #lf^^ ^0}^ uj-Bl- 

5L*\}91 5L^o\] 9X<*\*\ ^^^o)^. 37^ ^ZL^B^l o.^ f ^ 

£^1^1 # iL4 J±€r€ Hefl^iEL (FR, framework regional Bj-Jl Jf«tih 

€33 ^3) ^ 331 7>^ 5L*)}9l£r ^sL «M-4=)JE ({3-sheet) ^nfl* 37 flo} ^ 7 >^<^ 

5£fe 47fl3 FR^- 3£^*Kr31, #7] FR^r Jr*L 2.^ WflEHSH ^ 
^tr^r. Zf ^m^*^ FR°fl ^^*>7fl ^l^M SiS, 31S.^^ 

^71-^^^^ *H]3 ^-it^ ^^^1 S^-o] ^rf (Rabat et al . , Sequences of 
Proteins of Immunolgical Interest 5th Ed, Public Health Service, National Institutes of 
Health, Bethesda, MD. 1991). 
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10072216 



#^ 2004/10/5 



Jf« 44*Hr ^1 #^4 eflsfe Fab, Fab', F(ab')2 ^ scFv ^ ^1 5£4-. 

*)]» (papain)AS Fab l-4*r 7fl4 ^ (zj- 

2* 7>^)4- 4^4 Fc ^gol ^^4". ^ (pepsin) 

# o] 7 > *«-4t^t 7>*H <H#*1 7>m^^-# ^ F(ab')2 

^-i: Fab #^£r 3^4 ^ f^4 afll £*H<?1 (CHl)-i- Sf- 

■sl-^- SMuL. Fab' Fab #^4- ^4 tl4 (hinge) «3 4-^5.^-4 *>u|. 

If^fe f-^fl CHI £^9J^ 7 }a4^ ^^-ofl ^ 7114 7> ^-7>S|^ &4-. 

:15> 4^r3* ^H^T^ "M* *)lS*Hr ^4 

W4 ^4-^7171 4*f) ^-fr W«f ^4 

315. A>^*o] M.3.4^^^1, ^14816567^^1^- 3^4" ^ -fr^*!-* 4"4" i£ 

* ^"71 3jL ^*)4» ^g-l-A-flSofl ^€«:44 ^4^°1 ^W^M 

o^cj-. ol^ofls. o]-g-^j. wfl-t-^-tfl-oleji ^3)131 (Haseman et al . , Proc. Natl. 

Acad. Sci. USA 87: 3942-3946, 1990), Jl2. *ti*l|?fl (Horwitz et al . , Proc. Natl. Acad. 
Sci. USA 85: 8678-8682, 1988), ^4- 4-4.4* 4-°l^-44 (Huse et al., 

Science 246: 1275-1281, 1989), 4- €4-^14^ 4-°V4 (McCafferty et al . , ^i/re 348: 
552-554, 1990) *§~£ °)-%-^ H-?-* ^^Hr Hh^l JsLjI^ *V $14". 

:i6> o)^ o§^ ^^.o.^ tfl^. iE coli) -sj-^4- 

<£^7} ^1^4ai SU4-. ^^4 ^^l7^1» oi-g-^ ^av^o. 71^4 * 

*l-g-3: 1HH 4*fl ^4 7>4 #34 flfe^l. ojs.^- rfl^o.s. % 2:^71 # 
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j5P0072216 #^ 2004/10/5 

*H £^-8- am -fHM^ ^ o>q^ aua^ ^J^-i- *r & 

(Cabilly et al . , /'roc. yfcarf. Sci. USA 81: 3273-3277, 1984, Boss et al . , Nucleic 

Acids Res. 12 : 3791-3806, 1984), oil- *tl<*Hfc ^V#°l ^ 0 <Kb ^-§-3. 4 

*ul.*^X|7lai (Zemel-Dreasen et al . , Gene 315-322, 1984), ^ -fr^M-ir ^}^r 

0} S^sj-elH^ (alkaline phosphatase) ^-8r i^bHH^. (p -lactamase) ^1*114 -§■ 
tfl^$^ (periplasmic spacers. ^ ft&o] sljlQ w> 

(Pluckthun et al., Cold Spring Harbor Symposiua on Quantitative Biology Volume LI I, 
105-112, 1987). ^7fl ^|W0 92/010593:^1^ ^ ^^fe ^1 

3 Fab' -B-^^ tfl#*3 43£^^ A (OmpA) *«Hfc«H -g-^l^ «> 

*)1 5648237 J^H^ PhoA HSSEif °l-g-*M Q^S.^ *W ■¥■$!* tl^Kr 
*H3 Fab' ^*>» tfl^S} "MS^O ^«lA^ofl -g-^-A]^ #^a}^ ^ fl,g-fr 

^■7] nfl^l ^7} <&S^ (Blumenthal et al . , 
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" fifeo072216 ^ <U*\'- 2004/10/5 

Adv. Drug Del. Rev. 4: 279, 1990), Fc 2.^3. ®7] trfl^-ofl ol^ofl JfojA} ^ 

-§-71 ^-^-g-i: -B-^W &^i^Hr 5^. ^^i, 

X\<$^r TflS^M- *l^.-§- 7fltt «fl tfl:£,g-oflA| tfl^JlS. ^Al?!^ % 

<=>} sm. 

^ ^ ^3*1 ^-t-°11 4^ 

fe. §>u)-^ 45. ^<HH ^^7> s.^- ^ 

-n-*i*n°> ^j-^h ^-r- 

<M ^BflS. ^1 ^afi* ^*Rr ?H °}^^ ^-g^l 3313. 1^1 tt4. °1 

3ft *M*>7l ^*fl ^-*H<i (signal peptide)^ <>l-§-*M ^1 ^ 

*M ^1 ^ ^Ht^l S.€- ^^-s^ 

ix}- si- -fi-^ ^fl*l l^*)^ ^1 #^€^1 °<H1 *M* °ll» S 0 !, PhoA 

tfl-gf| -SHtLsl;^}. (hybridoma)* ^S^rtb ^-*03 Fab -g-^l 

^ ^l^^ **o* ^n^m ^>-g-^>^ ^ ^ 

^°<f^- 10«H1^ 100»M*1 ^>°17> ^<^1 a.al5)^4 (Kelly et, al. 
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^■^0072216 #^ Q*}'- 2004/10/5 

Biochemistry 31: 5434-5441, 1992). 3Et&, M13 4<>r*l^ *>-8-*M *M 

^aIt'I^ ^ o>T3lii<+ A^<g^ *>o]afl tq-ej. zl ^<8=-e- 50% °\<% *r°l# 

^ (Humphreys et, al . Profe//? Expression and Purification 26: 309-320, 2002), ^"Htb 1 £ 

°1 w} &4 (^*||J}tf) ^-7fl aflW00194585:3L) . *HH-8r **H ^-3 ^ 

£ #^^1^71 $n*)±r ^^l^l^fe ^-^ ^1 -R-3i*r tf*H t*3& -fr#*|-*> 

* ^ 5M. 

(TNF-a)^ ^1 Fab'» «fl<£ ug^|s ^l-^^ ^ ^ ^S^" ^^B), #7l 

; 2i> £ ^<sj s.^^ cfl^ o]-g-§H ^-i: ^ 
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* ^5^0072216 *^ °^ }: 2004 / 10 / 5 

12> Cj-E- *r*\£r ^7] Dl^fl- Ol-g-^ ^^*> 

26>. ^H^l *M ^ 35 ^ ^-^^>« -g-^]^ ^1 

«fl<# afl^lS. ^l-^HHr jflS^- ^^Bl ^ oil- i^]-^ ^fl*^. 
27> oil- i^H, ^-*fl ol^> i^o} ^ ^ ^ -fj-^*]. <g«-» rfl#-g- 

28> ^611a-1 ^*fl Fab, Fab 1 F(ab')2 SE^r scFv^ ^ , ^V^I^WI^- Fab' 

°14-. Fab ^g£r 1-^ H^°J ^ *IU ^19J (CHl)^: Xf"*Rr #°lal, 

Fab' *J-*fl (hinge) ^^^.5.^-^ v}^ o)^o\ x\^]o)^. i^tfe CHI £**H 
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. ^5^0072216 #^ Q*}- 2004/10/5 

91$) ?} = 4^ 7fl^1 #7}7\ ^-7>£M St!: F(ab')2^ ¥ $*>4 Fab' 

o] o]^ ^ ^ J§-*fl ^^-tb scFv^r ^3)4 ^31 3 7>*a 

^e}o]c ^ (peptide linker H] £)*fl ^ ^Bl^^ $ ^^fls. €4|SKr 

4. 

9XS= ^*M?14 *H3.s* 9X*\ ®& ^€11 *r 5£4. Aili aH-sSM 

^-^-Sfe- pi tl^l^ (integrins), P-t^ (P-selectin), B-i*l*l, CD2, CD3, 
CD4, CD5, CD7, CD8, CDlla, CDllb, CD18, CD19, CD20, CD23, CD25, CD33, CD38, CD40, CD45, 
CD69, MHC I, II, VEGF, ^ o. $\ ^-o] i^o}, ^-g-^ -QQSLS,^ IL-1, 2, 

3, 4, 5, 6, 8, ZLe|Jl IL-12 9m+Htt *M£*1|£3. U"€4 ^ 4°l*l^ 

IgE4 ^ ^M/frS, $1e)*I|^-£4, «fl4, #44 ^lBl^€- X^sH, 

atb 411^ ^ g *SM *14«, M ^ ^4^4-^4, aflBf, ^ 

-fr^fl ^ ^-^1^1-^:4, «fl4 (platelet derived growth factor-alpha, beta) 
£t€t)-. ^3 4^tb ^H^ife. °H tr^sm ^t}, 4*KI4-£ 
4 (TNF-a)s] 331 ^ ^ -fr^r 4-8-th4. 44*!4-£4fe ^r^lSM- 

IL-1, IL-6 £ IL-84 -fr3E«H, <3^S*|* 44*rfe ^-SflJldi^ 

iJ^lfe ^€ iM*|3. <£b^ $14. 4*^ 
°<f ^A>oi7q-^4 Fab' -B-^Hr **H3.JM -B-eflsM4 4^^>7fl^ 
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* ^5^0072216 #3 2004/10/5 

3<» ^^s) ^a>oi^>-<^^ 5?h^ imii 

(complementarity determining region, CDR) <m -fr^W ^-jL^<H , $1 

*> -ft^*} a^S. ^.HEl^ £4 (^-Tfl^^fl *l]W097/2913lJi). , °1« ^ 

^ -rr€*r ^^4: #uL*r<*l &n Tf#efl^^. ^7lS. <>P§-3£- 

5. tM§*H (annealing) a}- eM7lH>a (ligation) *r3^ir ^ Fab^ 

33)» ^ Sfil^. eMTlH^ A >*^-§- (LCR, ligat ion-chain reaction)^ f^iL^i 

^^-g- (PCR, polymerase chain reaction)^: ^f-^fH^ #5.^ ^ Stl^r. 

# *J-^°<f ^-M-Sl^V-'&Sr Fab'^1 331 7>^<^^ #^#4 a^^ 7 123. 7l?}|S]^ 
7H1* ^ifl 7>^<^^ ^t#^l^= ^7lS * PCR^- -f-^fl 
«WS 331 ^ #31 7>^^^^r ^IStr^r. SEtb, ^^^-3.^ ^#tr 3131 
RNA-i- ^<LS- *}51 a|*Kl*H&4 Fab'-^ 331 #31 Ir^^Hl ^13^ 
Alf^ll ol-g-^ RT-PCR* 331 ^£^4 IgGl^ CH14 i^>*r 
#31 Sr^^-i" i^rfe -ff#*r ^-i- ^^4. °l*r ^-o] 7^ ^ ^ 7>«<8^3q. 
*€<83* 'S^H S^Kr 1-^*1 = pBLC ^ pBHC» ^l^t^ (S. 1 ^ 2 
#S). «7lA^ ^ ^4, #7l pBLC g pBHC^l 331^r #31^ ^ a^ 
t^J: 32 ^ 33J13. 7l7fls)^ ^Hfc-fr ^ S^^S*^. 

32> 7^17} Ifrjft ^-gr #3)£r 33)S. ¥ ^S. t& 

* fl^fe ^ ^<3] ^fl^ ^7> ^-Alofl Ul^tb ««ilOlo> ^ 

f-sfl<4 ^ifl^ ^^H'H °l%^r ^^^<H 0 > a«r, ^-fr ^3-5- 
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^5^30072216 ^ ^*> : 2004/10/5 

oflA-l #^X\Q nfl tfl^V-g- xfla^ vfloflA^ ^£ ^.og^ ^ ^cfl, o]3 3^ 

^O) ^*HH ^3*1 7>^^0] ^OBl, ^-g-A^ Aj-Bfl 

5. ^*fltt^ 3*fl*l ^5£» 3^-dfl«flO> ^ (H^-g-Cl O^Cf. o]^ &X\)$-£r 

^ uii^is. t^i^ ^i^tf. 

^o)] o^^fl <>11j3tMI# ^*Rr ^ 

aJ*ll5.^Kl ^-ti]A^, ^li^l^- A £-wH<I ( tiflB}- ^i=H 0 l^ ^-wlA^, Gene III 

$3 <M-S.-s.4l ^l*)]^ Afla$)^ A £-tiH<I°l ti}^-5>t^. 

<35> ^- H>^tb ^HHH #^31 3 **fl ^ Fab'^r «ti<£ ^^)^)7) 

$n ^>-§-^ tfl^sl <M3-^K1 ^<>l*im tfl^^lH 
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^5^30072216 #^ 2004/10/5 

175. 7l2flS)ir 7}^H, *«H fc* tfl^^-H 

31634731). tfl^-g-^ ««0S.*tel ^1^11 Afl£^ 

A ^dfl^- o^sH Fab'7> »fl<£ «fl*lJL 

<36> ol^« ^flS^- ^^3.^ £ ^£ 34* ^^^Hl*! *ta^l^l7l 

tt tq-ol-Al^H5.H (di-cistronic system)* o"|-§-*Rr ^flS^- ^^E^ *r^Q 

(dual-promoter system)* °l-§-^ *flS^ t^^t ^tr 1 }. 
<37> t^, ^ "M^HQ ^l*^ ^^-Jis^. -fr 

^7>» SL^tt ^-^^jBloi P T14S1SH-4T20V22Q (tfltr 1 ?!^- ^ *fl316347JO<>1]-H ^i^S. 
^ -B-^^> JfSm ^7^ ^ 1-el-^ls. pBLCS^-Bl -fi-^;*} #5finl^ 

^4 -fr^r ^-i- 3t^§Hr iHi^Bi pmsHC ^ <I#^ «13.-^K1 ^rWl^l ^l^H 
34 -ff^r ^* 5Lf-*Hr ^^Bj pmsLC* 4|*HeM=t. %$y\ v}^*] 

B-H ^«fl S^sH cfol-Al^BS-H ^^Eil- ^^>7l ^Sfl, #2^1 = 

pmsHCS-f-Ei PCR-i: -f-*fl ^4 -fr^} #€^r pmsLC^l ^"^^H 

psDLHF_B ^ psDLHFJBp» ^l^tr^r (.5. 3 ^ 4 ^20. 
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^5^30072216 #^ ^^> : 2004/10/5 

38 > stir, ^"71^- ^l*fl Tac H3.S.b]<4 cfl^ ^li^ A 

(OmpA) d^S. 24H ^ i^*Hr 

poDLHF» ^fl^tf (5. 5 

39> ^-71 psDLHF3, psDLHFJ3p £ poDLHF^r £-tiH<£ofl *-* < 9= *l 

^V^l^--^^ f^^r *H-<£| 5S.£E] ^1 <>)Sfl cH-Al^HS.^ WW 

Bjolrf. ^-71 *««|^| zj-z^i- tfl^g- BL2KDE3W ^31**1^ *f|2:^ tfl^hg- 
BL21(DE3)/psDLHF_B(HM10920) , BL21(DE3)/psDLHF_BP(HM10921) ^ BL21/poDLHF(HM10922)« ^ 
'l^jtat^ (KCCM)<*fl 2003^ 10-S 2^*1-3. 7)^*}%t}- (7]^ Ji: KCCM-10509, KCCM-10510 
KCCM-10511). 

=40> W><2}- ^-o] ^uj-o^ XC3JZ.^|<**1 ^ 7flSl ^5. 

7 >7>^r ^r^^sf ^ ^}-o-| 7> ^ (Humphreys et, 

al. Protein Expression and Purification 26: 309-320, 2002). °}*\] , ^ 
A}<?l*r-<M- Fab'^ f^<2}- ^3) ^7>7> ^-^^ HS£Bi1 ^Sfl 

OmpA -8-^ s]A>oi7>-<g:sl- Fab'-el ^ ^ ^ -fr#*r ^ Tac 

H5.S.BH a^lfe ^^jB] poDLHF_B/S« ^tr^r (5= 6 % 

^7) ^^)Bl poDLHFJB/S3. tfl#-g- BL21^- ^€^€r*l^ *H3^ tfl#-g- ^^^l 
BL21/poDLHF_B/S(HM10923)^r (KCClM 2003^ 10€ 2<£x}3. 7l^^4 ( 

7l^Ji: KCCM-10512). 
<4i> ^tb, ^1 ^ ^l^^Wl^ ^-f ^ Wfe 
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^5^0072216 #^ 2004/10/5 

<42> £ w>^«: 43*HH>H*r ^-^<y= 3)A>o]^>-^ Fab'^ -rr&x}^ ^S>3 

^ <ffl3]5-^Rl -gr^A^ ^ol^oi] -g-^-S)ji ^ -fr^ARr OmpA -gr*H<t°fl -g-^-SM 
T7 ES£El1 £]*fl ^-til- *£f&o) ^^B^ P msoDLHF_N/S» ^1^4 (J£ 7 %2). 

^ o] ^1 ofl -g-^ZL ^ ^ARr OmpA ^Ht^l -g-^-£H Tac s^-S-BH <2}S|] ^w] 

. g^o] S^-Jr ^^)Bl P msoDLHF_S/K» ^tH} (S. 8 . #7l ^^Ej 

pmsoDLHF_N/S ^ pmsoDLHF_S/K zfrzt-g- tfl^ BL2H Ull^l^M^ $2i% tfl#$ 
BL21/pmsoDLHF_N/S(HM10924) ^ BL21/pmsoDLHF_S/K(HM10925)S 48#Ji*4i^|- (KCCMH1 

2003\i 10-i 2<£x}3, 7]^>5|cf (71^5:: KCCM-10513 ^ KCCM-10516). 

<43> ^71^- jy-ol Z^^Tfr ^2: 

^tb^. #7HH ^^AiUS^ tfl^j-g- W3110, RV308, BL21, BL21(DE3) 

^-JL7l# ol-g-«H «fl«9= (0D 600 =120 tfl^l 150)^" *J-^<£ 

**H yfl<£ wfl^l 1 100 vfl*] 500 mg ^ T-tS. tifl<£ wfl^s. £-«l-^*Hf 

-G €^ ^ ^ ^^im ^ 9X^, 3]a>$1*|-£4 &#-§r Q 

^S7i^ SDS-PAGE^ «1-M2:?ifi] SDS-PAGES. ^^h °H3^tMI 
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(ELISA)-i- tfl^ ^^^S^B] ^-^ 0 <J= ^a}^*}-^^ ^ f.oj: 

c45> #7HH ^-Wl^<g^ <i^^ <fflBflS-^ ^H*!, 

A ^Hl, tiflE]- ^eHH^ ^a^, Gene III €-«H£ ^ ^o] 

^o]^l je^ a^^s. 7l^£)^ ^7l^<t-i- ^ Xfla^ A 

<46> -fAi, ^-71 ofl A] Z^o] jty^ ^tb «fl*H 

^ ^tifl^Qfl^ ^j^ofl ^*}-<*j 30 35°C°)H S7lS?i# ■fr*l*|-TS*1 £-«fl°<M: -S^l^ 
. ^5. 600^] Ai 0D&°1 80°1 *|7H (inducer)^- ^7>*}o} ^-^ ^rtS 

* ^S.*Kr*l|, ojofl tb^s)^ ^^r IPTG7> tij-^^cf. oj-i- ^-^-s. 

600^Ai OD&o) 120 v)H 140^1 40 45Am c| wfl^W. wfl<£^* € 

-tff^* ^ °1» ^Is}- 3S.^szL5fl3q ^f-ofl ^ ^ cj^^. ^^ltb 

A. #7HAi ^^g^ tfl^ BL21(DE3)/psDLHF_B(HM10920) ( KCCM- 10509 ) , 

BL21(DE3)/psDLHFJBP(HM10921) (KCCM-10510) , BL21/poDLHF(HM10922) (KCCM-10511) , 
BL21/poDLHFJ3/S(HM10923) (KCCM-10512) , BL21/pmsoDLHF_N/S(HM10924) (KCCM-10513) Sfe 
BL21/pmsoDLHF_S/R(HM10925) (KCCM-10516)^ ?H h}^*! *M=h 
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wis)7i nn«.cfl ^^14 * #^<& ^ 71^1^1 

;4 8> ^. ^-g, ^ ^ ^ s.^ «>^*>7flfe Fab, Fab' F(ab')2, scFv 

<50> o]^]-, ^A^H ^-gfl #Afl*l •M^^. 

<51> *}7] ^AHl^ c^Kr ^ ^, ^- i&i$Si\ tfl-g-ol ^71 ^AHlofl ^ 

<52> <^Al<m i> i£-#<£ 3z)A}ol*}-«£5i|. Fab'-fr^l*}^ «^ 
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cs3> ^**\ »1W097/29131^^ 7l^fl^ *\^-$: #513. <&l} ^}^}-°^ Fab'^l 

^ ^ ^fi* 1 6^ 7>*M, ^dfl 7>^<^^ #5.^* ^ 

#^£r -HI^S 7 tfl^l 12^ zKb^. o] ^ -§-o]^>7fl 

^>7l ^«fl z]- ifl -f|-3l*}3 % ^ (^, ^<1#J[. 1 ^ 7)°fl ^ Hindi 1 1 ^ 

Puvl ^llt!:^ Sl^-^-i- ^*}5a^. #7HH z}- ^ ^^-i- ^ ^6)] 

^^r ^ PCR ^-fr *tfl -fHS*} ^i** *N-3 -ft-^*} X^S. ^rlr^ ^ifl 

^ ^ 7>^^ ^Ssr>^4. -^71 PCR ^-g-^H^ -fr^*} ^Jfi#ol ^a *m 
SflS. (anneal ing)£)Jl <>lS.-fBj ^ 320 mer ^€3-. PCR # 

-§-£: ^ 100 pmole, 5 ^ 2 mM dNTP . 2.5 p f u DNA ^JLdti 

(Stratagen*}) ^ 5 /rt^ pfu ^-§-^ (100 mM Tris-HCl (pH 8.3), 15 mM MgCl 2 , 500 mM 
KCl)^: S.^}^ £^#*fl ^^r» 7}*H ^ jf^* 50 fdS. ^ -ZrS. &&7) 

(DNA thermocycler, Perkin-ElmerA»» °)-%--s}*\ 94°C«\}*) 5& ^-<£ ^1^1 ig^l?! 94TC°fl 
Ai 60S, 60S, 72TC^H 60s^ 303 ^rWS^. 

<54> oi^> -sj-^oj: jqAl-o}*}-^ Fab'^ ^3) Ir^^^^f IgGl^ CH14 

^ *€<8^* #S.^*>7] 3m Aj-Bj-S} 4^tb ^ Afli^ RNA«- ^^-S. *M 

z>^ RT-PCR^r Qiamp RNA blood 7]B (QiagenA»» A>-g-«H ^ 6 

%<*\d\)x\ RNA» if °) RNA* ^>3l -fr^*} ^-g: ^*IH^r X\<£y£ 

3L 13 ^ 145L 7l7flSj^ A]^l ^ -H-^^> ^SflA^ A^^is 15 ^ 16A5- 

7 ]^£j^ ^ ol-g.^ One-Step RT-PCR 7la (QiagenA»» A>-g--sr>^ ^.^^ 
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IMNt HindHI £ StuI *\miL^ 9m^*, *\W3L 27^ S^-i- a 

^-tb BamHI #^3.2-^. 28^ 341 S'-AlUMNfe HindHI ^ 

Nrul 29^ 3'-*11fl:*Mfe i^tb BamHI ^ltbsi 

oiAijf^ ^-oj^^cf. o]^b\ ^£fl ^ 33]^ av#^- ^7] Hindi 11^ 

BamHIAS. ^^r^r ^ ^I^tJl^S. l^^lS- pBluscript SK(-) (StratagenA>H 

<S^*M #2}^lH. pBH g pBL^ *\)3tf>}<%^ (H 1). DNA «g7H£ fc^-Sr #3*^ 
pBH $ pBL°fl zj-zj- ^dfl £ £.£<ge)ol ^^Ssl-Mr SHl^SSl^. 

:55> $ ^ifl^ 7>^^^5Z)- «^<S^« <£%*}7] ^ , #7HH PCRS. ^ $N 

7>^<^^^r z}-z}- HindHI ^Jl^S. * ^ 7]-^^^^ ^ltbJlii Hindi 1 1 /StuI £-3. 

*M€ pBH<^l #<y*}£ji, 3*fl 7>^<^^^r *fUSr3L4i Hindlll/NrulJ^S # 

pBL^l 4HJ*H g 3313 7>^^4 Ir^^^o] <£^& f-e^lJE pBHC g 

pBLC» A^$A (S- 2). #71 :EL pBHC ^ pBLC^l 33flfe A 7 * 

<56> <^AH 2> *1*>S1*MM- Fab' -a-^7>> Xl^l- 

<57><2-l> tfl^HJ fc#3# 3131 3.^-41 ^ ^h*** ^HW-W Fab' ~rr$.x\ 

<58> tfl#^ fcSMMd «M 3.-^41 €°1*H« °l-g-«T ^n^h*>7l ^"Sfl 

lM^HM 3*11 7fl^ °lz> ^#ss.^ ^m^^o] P T14S1SH-4T20V22Q (rfl^^- ^■^ *fl 
316347JO-& A>-g-^>^rf. $7} ^^xr 
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^<1«1Jl 173. 7l7flS]^ «7l^^^- ^ <go>^ oJlBflS.S-Al ^oj^S. i^-tb^". 

*h?r ^3) ^ ^3) -fr^r ^-g; ^^7} pT14SlSH-4T20V22Q l-B^l <I<£^ 

^V-g-^r ^ -t-^ (site-directed mutagenesis)^- StuI 

^R>JLi SH^Jfl* ^*>£o>| <$7]*\<£ ^-*fl StuI afl^jLi ^^7> 

A^^sl^^ ^-ol^>5|rf. P T14S1SH-4T20V22Q t^i^S-l StuI Tilths^ <^-?-^7}- 
t^ln f pmSTIIS. ^^t}. 
<59> o]<4 Qo) p m STII^l StuI/BamHI *]]trJL4:» ^B]^r <>}7>3.^. ^<*H 

^o]^^ 5L^-*Rr €■ ^ (4.7 kb)* 3^S>5$tJ-. ^"71 ^X|ofl loflAi ^ifl -fr^*} 

-g-^sH $X^r l-eb^S. pBLC« Puvl ^iltliS 3 T4 DNA 

*M t^AS ^>#^^-. ^71^1 tf^l BamHI a|| ^ 720 bp 

3 331 -H-^7> 5)^*>£tK 5tK ^31 -fr#7} #<gsH ^ ^e^Is. 

pBHC* ^rD ^>JL ^^Jr 1 ^ 20^ Al^SO *V8-«H PCR^- 6 lS.-f-B] 

W€ PCR ^71 33) -fj-#7> ^ofl a}-§-^ ^<|J*> Jl^## ^&1*H ^ 700 

bp^ ^3] -B-^7> 5)^5^. oH, >H^S 20^ ^m^m ^31^ tL*l ^ ^ 

* 5£^-tr tl*l^) -H'l^l E-P-K-S-C-D-K-T-H-T-C-A-A-#^S^-o] ^ -fr^T)- ^ofl 

<r &7fl JL^sqaa! BamHI ^tbJLi Sl^fl* 3Lt^>Jl °] * Fab' ^^B] 

3 ^ 9X^. ^o] ^ $ 7^ o.^]- ^jg^. o] 

^ ^^M^. «.^ 7 > ^71^ pmSTII 1-2}-^];!= ^ofl Sfl^lS.^ &*)*\ 
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1 £ol*H -§-^€ ^3) -n-^V i^"^ IHi^ pmsHC ^ Itt^ <MS^ ^ 

v]X\<£ &o}*\)6)) -g-^ ^ifl -fr;^ SL^Rr pmsLC* afl^V&i} (S- 3). 

*}*r pmsHC* ^JI a^^Jl 21 ^ 20^ *m*l] #4 22 ^ 23 

^ Alt^l *}&*}*\ PCR ^-a- ^£^51^. A^^s 21^ 5'-^]^m ^3) # 

A>o]-^;7>t (Shine-Dalgarno, SD) PCR *H-°1 ^lsg^ 
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^il^S. 22 ^ 23^ a]^] ^ *\<g.i£3L 21 ^ 20^ ^ ^71^^^ 7 >X| 

31 ^# 4=711 *>7] ^*fl BamHI °1 <>}\i Bpul afltbJLi Sl*]-^* 2. 

4 ol-g-^ ^31 -fr^*} (*V4*r BamHI ^S.^ 

a]X\^M. s.^}jl cj-s ^.q.- BpuI afl^jii ciajh.^^. BamHI ^ Bpul 

^ t-eh^lJE. pmsLC°)H BamHI 4 Bpul ^lUrJ:^ SH^fe 2.^ -fr&x}^ ^ 

^ aS -s}^6\] ^^l^nV Bpul^ ^JUi SH^MW BamHIiL^- 60 ^r#5ll^^ oj-tf 
<5>fHl ^7flth}. ^71 t-eh^lS- pmsLC* A?\ BamHI s}- Bpul ^lttJl^S. ^ ^ ^ 

oil #7H*1 BamHI SE^r Bpul ^l^Si ^ ^ ^rAA iM* #^1-53 4. 

r>l^ pmsLC^ BamHI ^fii 7>eH ^ -f}-^*} r^o] ^-^^ Fab' ^^B]» psDLHF_£H}- 
^^^V^JL, #B}-^lJ=L pmsLC^I Bpul Itii *}bH ^ifl -fr^T.} #<QQ Fab 1 ^ 

P sDLHF_BpHl- ^*V£4 (S. 4). ^1# ^^ell-g- i5>4^ T7 S3.J2.bH1 o}*|) 
cfl^ <fflEflS.^-^l ^WlAi^oll -fr^ ^ ^4fl -fr^7>* 4= ^71 ^^Bl 

z}z}vg. tfl#-g- BL21(DE3H ^€#^1^ tfl^ ^^^l BL21(DE3)/psDLHFJ3(HM10920) ^ 
BL21(DE3)/psDLHF_BP(HM10921)^- ^1S^>^31, <>l«-g- tH^l^li^B} (KCCMH1 2003^ 10 
■i 2^^1-S 7l^§>^cf (7)^ S. KCCM-10509 ^ KCCM-10510). 

<6i> <2-2> tfltt t&^Q A (OmpA) ^ ^VSl*}--^ Fab' -R-^^>« 
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:62> tfl^g- Afli<q^ a (OmpA) £*H<I (A^iajJ: 24)^- c»l -g-^>°^ U-f^ 

'63> ^ , Tac H3.S.E^ OmpA ^-wH<l* 3L^Kr #^^1= pFlag.CTS 

*\miL± Hindi I IS. ^ °] 4^^r -§-°l*r7fl *>7l ^«fl #31^4- DNA ^ 

S.± (Klenow DNA polymerase, NEB, New Egland Biolab USA)* *H^H Hindi 1 1 ^ltbJL^ 91 
« t^AS. 3 Bglll ^mjL^S. *|#*r^ 5'-^:^ ^# 3'-^#^r 

3^ tf^fr 7>^1 «3]Bl aflame}-. SEtb, OmpA Sr*Hl3|. ^ ^ ^ifl -fr3l*r ^ 

<£^*}7] 3}*lH, ^ -ff-^*} "t-a-tb 1^ #5^*1 = pBHCl- ^2.3. *}jL 

^I^Jl 25 ^ 26^1 Al^l ^ ol-g-^ PCR 4=^«H 7}^ < 34 1-^^^, 

^i^^ S^ol xj.^ ^^rf. oH, 3'-TOofl 

*\^5L 26^ Xlig-SflTr Bglll x\]?[}:IL±: <?1^^» ^-^^^ -H'&SlSm. °1 ^Ml ^ 
^ ^31 -fr^*} ^ a>1-^- ^^rJLib BglllS. ^ °1 ^7HlAi BglllJL ajfta 

pFlag.CTS^l OmpA ^H^ofl -g-^ #£fl ^ag* X^Rr 

= poHC« an^sa**. ^tb HJ-^-S- ^afl -ft-^*} ^-fr^r 1^ # 

ef^lS. pBLC» ^I^IJL 27 ^ 28^ Al^afl ^ o]-g-^ PCR ^?b 

^ ^Utb ^l^rJl^i ^e)4^^- l-e^lS. pFlag.CTS^l OmpA tuHH -8-^ 

€ 331 -fr^7> i^Kr poLCl- 

<64> zfzf OmpA £-«H<i6fl -g-^ f^s}- 331 -fi-^T^V Tac H1£B|1 ^*fl 

poHCfl- ^3.2.3. *>JL ^tbJu^ Sal 1 3 S^Hr 29 ^ 30^1 
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# A}-g-*H pcr^- ^«§*>^cf. ^lS-^-Bl PCR W Sail ^ItlrJL^ «?H 

■MS- 7}*H HSEElf ^l^tb ^*fl^ ^°fl ^-fi-tb A>o]-^7l-^ ^il^ OmpA ^ 

afl^rJLiS. 1-5}-^] S. poLC^l -S^sH Fab' -^^^Vl- ^^Rrr ^^.Bl poDLHFS 

»1^V5I^ (S- 5). #7] ^^B] poDLHFS. tfl^J-g- BL21^r ^#€^1^ tfl^-g- ^^^l 
BL21/poDLHF(HM10922)» ^2:^-^51 , o]^ tR-*H#iL^» (KCCMH 2003^ 10-1 2^^S- 
7]^}^ (7l^Ji: KCCM-10511). 

-65> <2-3> °W 5.5.2.^ (dual-promoter HI 3*fl 2^3^ ^^^M ^ 

^Al^* ol-g-^ ^^B]» *}7}2\- ^^>^cf. 

OmpA ^Hl^l -g-^ *J-^<# 2]A>oi^1~<a:4 Fab' 3 -fi-^V #<^SH 

<2-2>^l poHC* ^MJLi BamHia}- SalI°-3. ^^rSl^r. °1» 6 >7>S.2: *S 

°11 ^7}^^ *H Tac H££E]S1- OmpA =L*\3. *1 £4 Fab'3 ^ 

31 -H-^7> lt*}^ ^ ^ ^ (1.2 kb)^ Si^tt ^ #3]^ DNA ^JLdfc:» °1 

-g-*}<3 ^-£.5. ^*&t}. SE^b, ^-^«# ^<*rSl*>-<&s|. Fab'^ 

^ o] -M^Hl <2-2>^ l-e^^H. poLC* ^l^JLii Sal 1-2.5. 3 #7] 

^- *^*>7H DNA ^Jl^S ^l-S-^H ^* ^^-S. ^^tj-. e^H #7HH § 

Tac H5.J2.bH ^ S^sl^ ^^B] P oDLHF_3/S» ^l^r^ ( 
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S. 6). #71 ^^b] poDLHF3/SS. tfl^ BL21* ^^^^1^ tftt ^#^1 
BL21/poDLHFJ3/S(HM10923)» ^S^^Jl, °1» (KCCMW 2003\i 10« 2<£ 

7]^rt%LT% (7l^A: KCCM-10512). 

S7> <2-4> 2]- tjfl 7 > XJS 4* ^«fl UNM^N *H*f 

; 68> <2-4-l> 

: 69 > *J-^<£ ^A>ol^>-^ Fab'^] 33) -B^Hr <t*>^ ^S^R] ^r«1^1 ^°1*H 

:?o> zj- OmpA *M-^ Tac HSfi^l ^*fl ^5)^ 

<H] <2-2>^ ^^1=1 poDLHF* ^ltbJL^ Ndel^ SacIAS 3 
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7>S.S :&7]«8** ^^*H ^ €■ tt^*} ^ (6.6 kb)# ^ltbJLi 

Ndel^) tl-^^fe OmpA ^ <>}nl^A>ol Tifl-KH jj.\J6|| ^lltb^ SacI^ 

o]X)«.o)^ ^ -ir^^H ^^1*>7] nfl^l <#7) ^mjL^S. €^*>^ OmpA ^r«] 

A-^JJ}- ^^51 7}&<$<* =L?\JL ^ifl^ 1i^-7> -fr#*> 3*T^ 

^o] pmsL ci- ^§ o.5L *}J1 *ms.±. Ndel SH-M* <MS-iKl 

1^ ^ «]*() o>nl^A>^-Bl ^i^^Jl 31^ 5'-Al^l^ ^l^rJLii Sad ^l^^* 5. 

f-*Kr 20^ 3'-Al^l# *>-g-*H PCR ^*V5*4. 

av^-o. Nde i4 Sacl^-S. ^ l-*9^lH. poDLHF 

ofl #<3*H pmsoDLHF_N/S» *f|*H^£4 (51 7). <$7] pmsoDLHO/S* tfl 

#5 BL21°1] ^^^^1^ ^^5" ^SlM BL21/pmsoDLHF_N/S(HM10924)» ^S^^Jl, °1» 

^^l^#^^B)-ofl 2003\i 10€ 2<£x\sL 7)^}<%t). (71^-^is: KCCM-10513). 



<7i> <2-4-2> 

<72> ^-71 ^aHI <2-4-l>4^ ^ ^V^-^ Fab' ^ ^ 4i-3l*Hr 

^^S.s.a] ^WlA|^ *a°"|*)H -§-^-s)-n. ^31 -B-^V^ OmpA ^H^l -§-^£M ^M-S] 
Sen &*]-^°] 2^S|*r *}7]S>\- £o] ^}^}^. 

<73> #7] *}X\d\] <2-l>-^ ^rtfi^ psDLHF _Bp# ^lttJL^i SacI^ Kpnl^-S. ^ 6 >7>S. 

^ ^7l^^H *hfr -B-^> ^ (0.6 kb)^- 34^}$^. ^maii SacI^ Sl^^Hfe- 
^ifls} -ir^^H ^flS'M ^l^li Kpnl^ SH^fe £-€<8*H ^7fl§>7l 
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3*rtr -fr^^V SSHMd 9fl3l5-^Kl ^-«H<1 ^ol^ofl -§-^-£ ^ifl -e-^V^^r 2- 

ojcl-. z}- dfl7> OmpA €-«H£*f| *rM-^l Tac HSSJEH 3*8 ^s)^ *il 

*)-^ ^X\d\) <2-2>^ poDLHF* ^t!: ^I^Jl^^I Sacl^r KpnI-2-S. ^>7> 

sLEi ^7l^^M S7]7l- €" -fr^*} ^ (7.4 kb)* 5)^}^^, °1» #7HH 3^ 

331 -a-^^]- ^4 pmsoDLHF_S/K« ^SVSS^r (H. 8). #7l 

pmsoDLHF_S/K» BL21°ll ^#^1^ ^^^«r^ll BL21/pmsoDLHF_S/K(HM10925) 

# ^S^Jl, °1» ti:^l^l-^€Bf (KCCMH1 2003\i 10€ 2^*}3. 7l^>^rf (7l^Jl 
: KCCM-10516). 



^4><^aH1 3> ^rSl*!--"^ Fab' -fr^r^ ^ 

^5> ^-71 ^UH 2°1H ^^l^*)] HM10920 i-fl*l HM109251- 5 & ft 2.2] ^Jl 

7] (MarubishiH ^JL^l?! ^ sWSl*}-^ Fab' -fr#*>3 ^-fr 

=76> LB tifl^] 100 me4| #7] ^ 3^**11** ^ ^-Afl ^ tiflOj:^- ^. ^JL7H 

S>a) £«fl°<M- ^^^SSl^. ^71^1 ^JEfe 35"C ^ 30r» -fr^l^Sft^ ^7]^ 
7}±r ^1^71 ^*fl ^-71* 20 wmlS Jf-^^^al 500 rpm-2.5. J2^>^4. *3-7> ^ 

^^ofl ttj-e}- ^-g- <^fl j=M£^ oflui*!^ iJE^- (glucose)^ JLHL (yeast 

extract)^- ^Jl ^ ^M^rSU, ^%3E 600 nm°lH 80°1 sqfe *l7l 

-ffcEM (inducer)"?! IPTG* ^-5E*>^cf. o]* 40 ifl*| 45*1# «H 

0 <^H 600 nm°lH 0D£W i 2 Q vfl*| 140°1 2^-£5. Bfl°^>^^. 
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=77> ^7] ^-J"^^- (20,000 g, 30£-)*H ^^#^r w^ui #l*r^ 

4 ^ #^Jl^ £3^3 *-!^ (ELISA)-i: ^^M^El ^H*# 

Fab' $-*|| CH1<>1] ^tr (MAB1304, 
Chemicon international)!- 10 mM ^K^iHS ^#-g-^ (pH 9.6H 1 jag/mfc^ ^«ltr 

200 ng^ ^O-S. 96€ l-^l^lH^l 4tJ4H W 3*3 tr * PBS-T (137 mM NaCl , 2 mM 
KC1, 10 mM Na 2 HP0 4 , 2 mM KH 2 P0 4 , 0.05% B€ 20) -g-^AS. 3>& Afl^^t}. ^ 1^ <go^ 
■g- 1%4 PBS-T -§-^ofl -§-*lH^ (blocking) £H§-g-^ 250 A ^ 3 

*|tr 3 *>M1*1 l^m *&*)*}3L PBS-T -g-^S 3# ^3rS$4. *1 

^£S. PBS-T -g-^^-S sl^tb ^ ^l7> 1*1 # 

^1a]^ tiV-l-Al^l * t}X| PBS-T -§-^5. 3«i ^fs^r}. S^ilS. *]--§- tb *l^r 
^ #Sl:^-G (<^H«l-#S.l-€ o\)^, PBM)* ^sflJ:^ 44^°.^ 

^^^1 ^-«fl ^*fltr Fab<>M PBS-T -g-^Hl 1 ng/m^ ^SLii. ^ ^ «fl 

^ 3*|*H *R-*r5$i=r. ^TlHH^r #^^^^1 cfltb "^^H 

^-^7}- *1^L (A7164, Sigma*})* Q^-&<%*\] 1000 ; IS. S\^}<^ *}-g-fr}£o. 

d}, o]* z}- %d\] 200 (im ^ l^m #£<M ^-§-^1^^. ^ 3 4 

PBS-T -§-^J°S. 3# *\]^-& ^ ^-g-^ A4 B (^e}-A-<?>^^- ^^-a]^] [Color 
A-Stabilized peroxide] -§-^ ^ B-^^- [Color B-stabilized chromogen] -§- 

^. DY 999, R&D Systems*})* ^ 43 <H z}- ^ofl 2 00 fd^ %7}-s}JL 30-g-# ty*]*}^. =l 
Sr-S- ^l-fJ-^Sl 2 M 50 ^ ^7}*H ^-§-4- ^1*1^4. SH^l *1^- 

*Ma5.#3HH (Molecular Device*})S. 450 nm 43MM 
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78> [S. 1] 









HM10920 (KCCM-10509) 


psDLHF_B i 


80 


HM10921 (KCCM-10510) 


psDLHF_Bp 


100 


HM10922 (KCCM-10511) 


poDLHF 


250 


HM10923 (KCCM-10512) 


poDLHF_B/S 


30 


HM10924 (KCCM-10513) 


pmsoDLHF_N/S 


500 


HM10925 (KCCM-10516) 


pmsoDLHF_S/K 


80 



79> <^aH 4> ^91 
so <4-i> SDS-PAGE 

8i> #7] <gX|ofl 3^ x\ z^s} cfl^ ^-^<£ ^r^h^s}- Fab' 

^ -Sf-g- ^*fl ^ SDS-PAGE^] ^«9^>^cf. 

S2> -5>^1H^ G HP (Hi trap Protein G HP, Amersharm Bioscience*}-) 0 !! 10 ^ 

m €^-8-^ (20 mM M-B#, pH 7.0)# ^ 1 ^3^<H 

*H 10 sg*8 &^-%-<™SLS. M^^: ^ 5 -§-#-S-^ (0.1 M #^^1-HC1 pH 

2.7)^ ^ ^^ofl 4^)<H 3\a}<£x}-<£*\- Fab'* 4^r*}&4. 

«J^o] ol%s|. ^-gfl ^ o]^^^l ^Bflol7l «fl§-6|] SDS"PAGE^- 
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SDS-PAGE<*1M^ ^7fl 5- 9^ -#7}^ 

^*\] € Fab'» 15% 3.eM3lel£r ^ (criterion gel, Bio-Rad*})^: ^>-§-^H 
SDS-PAGE ^ ^€#313 SDS-PAGE ^1 #7lW^ n ^o]t^. S. 9^ ell 

9} 2 ^ 3^ ^^^H SDS-PAGE ^ #7fltr 3H^, 31^1 4 ^ 5^r til-^S^H 
SDS-PAGE $.7^ 1^ ^ (prestained 

low-range standard marker, Bio-RadA»o] jl, Sfl°l 2^4^ Aj-g-^ Fab # 

^©lal, efto] 3^5^ #7HH *\]^& ^SMI HM10922 (KCCM-10511)* ^SL^l^ 

:84> s. 9<H1 v+bJ.\+ «>sq- £0}, ^STd^l SDS-PAGE tt ^<2f ^ifl^l ^^-ol &g£]<H 

01^.0} z|z}- ^^S. €r7fl*r7l ^^-°fl ^^1^ 3.71 ^ *Yt£ (o]ufl f 

^ ^ 24 kDa^lJI 23 kDaiLS. ^ ^>^= xM7} *M ufl^-ofl ^Hfe 

£-t!*=r.), wl-^s^i^ SDS-PACB*Mfe- #iflsf ^^|7f oUJ-Jfr Q-Qo.S. <£ 
M °H§3W) ^313. ^*fl*H «f 47 kDa^ °W7]Z)^; 7>^^r ^^rS^. 

35> <4-2> N-^:# ^1 ^"^1 

:8S> ^-71 'gAH <4-l>^ SDS-PAGE» **fl 9= 47 kDa^ 3^*11 

^51*1-^-0^, Q-qV X\g_^ 1S}7}<2)- &U]i5}%T%. 

*7> viz], PVDF ^ (Bio RadA»^- ^-£4) ^ 2-32:^3: $H§JM?1 * &^-$r«A 

(170 mM 25 mM Tris-HCl (pH 8), 20% ifltbfrW 3^534. <4-l>°fl 
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*\ SDS-PAGE <#7]Q PVDF (Hoefer 

Semi-Dry Transfer unit, Amersham)* <>l-g-SM 7>^ ^r^rS!^. PVDF ^SL 

S. ^il-a- ^-tjI-aI^ R-250 (Amnesco^l-)AS. 3-42:# ^ H: 

^-M (1- : d HlH^>: ^l^ol 5:1: 4)iLS ^1^^^. Afl^o] 
It^ Safe ^» ?H1sL *3#*M N-^ S^^tf. 
cs8> ^-^^ ^a}*!*}-^- Fab' ^ ^i^^r Asp-Ile-Gln-Met-Thr-Gln-Ser (Aj't 

igjL 34) ^<l£r Glu-Val-Gln-Leu-Glu-Val-Asp-Ser (^l^ 35)^^. 
oV^l^xv a-^ $q &s% t m^s] tfl^. ^g^^S^M S-wl-^sH ^*fl^ fif 47 
kDa^ ol^^^l N-^:^ Asp/Glu-Ile/Val-Gln-Met/Leu-Thr/Val-Gln/Asp-Ser 

^ 36)31 A^-i- ^ %SL£. SHl^St^, °l^tr ^4fe 4^ ^#^1*1 a|aV 

tr 3H§^ ^Kl^r-^ Fab'-sl ^*fli*r #^)7> ^#301 alMWI 33)3. ^-W: *asHl 

c89> <4-3> JLi ^ ^ (ELISA) 

ego #7] 3«^f|^i tfl^S- $^€$M13.^b) *J-^<£ 3)^>^l^r-^ Fab'7> 

^A>61^~^ ^4 ^^fe^l 3-S!*r7l fl«fl *>7l^ ^-ol %^3L4i 

^ (ELISA)* ^*r^. 

=9i> ^-71 ^[Al^ <4-l>efl^ Fab' 3 280 nm ^Ml*r 

(extinction coefficients. 43, Humphreys et, al . Protein Expression and Purification 26: 
309-320, 2002)1- °l-8-*fl 3l#tr ^ PBS-T 4t*-8-*H 10 ng/mJ^ ^-£S. -fr^W^tf.. Stb, 
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^ Jpl^ (humira, Abbott^)* ^r#-§-^# *}-8-*H ^ 
^tb ^ES ^S^^tq-. ^71 ^aHI 34 ^ejtfr ELISA* 

ll^SlHH Fab'7} ^ifr ^>ti^rl-. o)x^ , ^^ofl 3<M A > 
Fab* ^3 (te^)S. A>-g-§>^r^. 



59-35 



^^0072216 ^ ^*> : 2004/10/5 

13^8- 11 

tfl^ -§-^-£ ^ t^o} ^ g ^ -fr^T^ M^Elt 

V&tt 21 

^ ?H]^, 3E^r ^ ^ °-sL *Rr . 

3] 

^1 Fab, Fab', F(ab')2 3E^r scFv^l #-6- ^r$°-3- . 

t(i^ e-«wfc°i tfl^-s^ i<&^ «*03.«wi s-hh^. Afla^m- a «-«h«i, 

EJ- ^pflol^ £-wH<t, Gene III ^1 ^ °HM ^€ 

5] 
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6] 

8] 

*J-*f| ^ifl -B-^7>^ tfl^ «*03.Jte! ^wHI ^°13H -S-^^ # 

13^8- 9] 
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-fr*!*Hr <i^^ «fflBflS.^ Sr«H£ €<>1*W -fr^H 2}^ & 
10] 

2)1 6*J- vfl*] 2fl 9% f Oiiitt -SJ-ofl flo^, 

HS.2.B)7> T7 Tac a* ^ SRr ^B^*^ . 

13^* HI 

^ 1^1 Sl^W, 

■$r*H ^r^r-U^r (anti-tumor necrosis factor-alpha, anti-TNF- a )9l ^-ir 

12] 

ik^m^A psDLHF _B» psDLHFJBp, poDLHF, pmsoDLHF_Jf/S ^ pmsoDLHF_S/KS. ^^f^l 
[^T 1 * 13] 

a i^i sa«H^, 
u] 

2ii 13*^1 5a°w. 
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tfl^ BL21(DE3)/psDLHF_B(HM10920) (KCCM-10509) , BL21(DE3)/psDLHF_BP(HM10921) 
(KCCM-10510) , BL21/poDLHF(HM10922) (RCCM-10511) , BL21/poDLHF_B/S(HM10923) (KCCM-10512) , 
BL21/pmsoDLHF_N/S(HM10924) (KCCM- 10513) ^ BL21/prasoDLHF_S/K(HM10925) (KCCM-10516)^ =?■ 

15] 

16] 

*0 15*^1 

*8-*ll ?H^, ^tl a-i- ^jis. Sj-fc 

17] 

»1 15^1 5fl°H. 

*J-*H Fab, Fab' F(ab') 2 SL^r scFv^l ^ ^3-2.3. is}±r 

18] 

g-wj^^ol tfl#^ <I<£^ SM3.^H4 «-HH^ f AflatS]^ A tifl 

b}- sfrtHM^ £wH<i, Gene III 1*1 ^ <>l€-3 #ol*fls jo 
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Wtt 191 

*H 18-%H1 $X^, 

^1 ^ol^l S ^ ^"HdJ. 23-° 3. 7l^£)^ ^7]^<i^- ^ tfl^ A 

20] 

*n 19^1 sa°i^, 

21] 

*fl 20^1 

22] 
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[^T 1 * 231 

*«*l^7l- psDLHF_B psDLHF_Bp*l 3# ^8-2-5. *Rr 

24] 

25] 

[^T 1 * 26] 

*)1 25%H1 SH^i, 

*VM-^ Tac ES£Eli <>}*fl «-y].^o] s^s]^ 3* ^3°-S *}£r ^^3. 
27] 

*ll 26*^1 9X°)*], 

^^B\7\ poDLHF^ ^J-i- ^£.3. -sKr 
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28] 

. XI 19^1 9X°]*\, 

^ -fr^*Hr tfl^-S- ^BflS-S-^l ^W]Ai<t ^ol^ofl # 

29] 

[3^8" 30] 

XI 29-%Hl fl^W. 

%-^<£ 3|*VSl*l-£sM3 -fr^Hr tfl*a- <?fl3]5^Kl €°1XH ^ 

z\JL ^ifl -fj-^Kf Afl^^ A *hH*M Tac ^ 

31] 

XI 30*M 9X^, 

^■^B\7\ pmsoDLHF_N/S'?l %~§r ^SLS. tlfc ^^B) . 
32] 

X] 19^-41 Si^H. 
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-&-?l*Hr rfl^ Stf^ <M5L^HQ fcol*H -fr*3<H =S£Blo| ^-gfl £ 

[St 1 * 33] 

*fl 32*°fl fl6H, 

**n ^<>i *-^°eMi*Ki*i- ^ ^^sls. itn*m. 

[St 7 -* 34] 

33^1 sa^-H. 

-fr3l*Rr tfl^-e- ^BflS-^-A] &v)X\<g ^"MH -g-*sM Tac £S£EH ^ 

[S^ 7 -* 35] 

34**11 ?X°]*\, 
#^^B)7> pmsoDLHF_S/K£l 3^ ^^^.S *>fe ^^B]. 

I St 1 * 36] 
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37] 

[3^*J- 38) 

*H 37^-ofl &o^, 

tfl^g- BL21(DE3)/psDLHF_3(HM10920) ( KCCM- 10509 ) , BL21(DE3)/psDLHF_BP(HM10921) 

(KCCM-10510) , BL21/poDLHF(HM10922) (KCCM- 10511) , BL21/poDLHF_£/S(HM10923) (KCCM-10512) , 
BL21/pmsoDLHFJJ/S(HM10924) (KCCM-10513) ^ BL21/pmsoDLHF_S/K(HM10925) (KCCM-10516)5. 
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15. 2] 
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[51 4] 
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IS. 5] 
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6] 




VH/CH1/mHinga 
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[5L 7] 
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[51 8] 




IS. 9] 

Kd 

113.000 
92.000 

52.000 



1 2 3 4 5 



35.400 



21.000 
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<110> Hanmi Pharm. Co. , Ltd. <120> EXPRESSION VECTOR FOR SECRETING AN ANTIBODY 
FRAGMENT USING E. COLI SIGNAL PEPTIDE AND METHOD FOR THE MASS PRODUCTION OF 

ANTIBODY FRAGMENT USING SAME <130> FPD/200310-0014 <160> 36 <170> Kopatentlr 
1.71 <210> 1 <211> 75 <212> DNA <213> Artificial Sequence <220> <223> 
gene fragment of light chain variable region <400> 1 gggaagcttc gatcggacat 
ccagatgacc cagtctccat cctccctgtc tgcatctgta 60 ggggacagag tcacc 

75 <210> 2 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> 
gene fragment of light chain variable region <400> 2 tggtttttgc tgataccagg 
ctaagtaatt tctgatgccc tgacttgccc gacaagtgat 60 ggtgactctg tcccctacag 
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80 <210> 3 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> 
gene fragment of light chain variable region <400> 3 cctggtatca gcaaaaacca 
gggaaagccc ctaagctcct gatctatgct gcatccactt 60 tgcaatcagg ggtcccatct 

80 <210> 4 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> 
gene fragment of light chain variable region <400> 4 aggctgtagg ctgctgatgg 
tgagagtgaa atctgtccca gatccactgc cactgaaccg 60 agatgggacc cctgattgca 

80 <210> 5 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> 
gene fragment of light chain variable region <400> 5 ccatcagcag cctacagcct 
gaagatgttg caacttatta ctgtcaaagg tataaccgtg 60 caccgtatac ttttggccag 

80 <210> 6 <211> 41 <212> DNA <213> Artificial Sequence <220> <223> 
gene fragment of light chain variable region <400> 6 tttgatttcc accttggtcc 
cctggccaaa agtatacggt g 41 <210> 7 <211> 75 <212> 

DNA <213> Artificial Sequence <220> <223> gene fragment of heavy chain variable 
region <400> 7 gggaagcttc gatcggaggt gcagctggtg gagtctgggg gaggcttggt acagcccggc 

75 <210> 

60 aggtccctga gactc 

8 <211> 79 <212> DNA <213> Artificial Sequence <220> <223> gene 
fragment of heavy chain variable region <400> 8 agcttgccgg acccagtgca tggcataatc 
atcaaaggtg aatccagagg ccgcacagga 60 gagtctcagg gacctgccg 

79 <210> 9 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> 
gene fragment of heavy chain variable region <400> 9 tgcactgggt ccggcaagct 
ccagggaagg gcctggaatg ggtctcagct atcacttgga 60 atagtggtca catagactat 
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80 <210> 10 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> 

gene fragment of heavy chain variable region <400> 10 atacagggag ttcttggcgt 

tgtctctgga gatggtgaat cggccctcca cagagtccgc 60 atagtctatg tgaccactat 

80 <210> 11 <211> 80 <212> DNA <213> Artificial. Sequence <220> <223> 

gene fragment of heavy chain variable region <400> 11 acgccaagaa ctccctgtat 

ctgcaaatga acagtctgag agctgaggat acggccgtat 60 attactgtgc gaaagtctcg 

80 <210> 12 <211> 84 <212> DNA <213> Artificial Sequence <220> <223> 

gene fragment of heavy chain variable region <400> 12 cactcgagac ggtgaccagg 

gtaccttggc cccaatagtc aagggaggac gcggtgctaa 60 ggtacgagac tttcgcacag taat 

84 <210> 13 <211> 39 <212> DNA <213> Artificial Sequence <220> <223> 

RT-PCR forward primer specific for heavy chain <400> 13 cccaagctta ggcctccacc 

aagggcccat cggtcttcc 39 <210> 14 <211> 48 <212> 

DNA <213> Artificial Sequence <220> <223> RT-PCR reverse primer specific for 

heavy chain <400> 14 gggggatcct tatgggcacg gtgggcatgt gtgagttttg tcacaaga 

48 <210> 15 <211> 42 <212> DNA <213> Artificial Sequence <220> <223> 

RT-PCR forward primer specific for light chain <400> 15 cccaagcttt cgcgaactgt 

ggctgcacca tctgtcttca tc 42 <210> 16 <211> 42 <212> 

DNA <213> Artificial Sequence <220> <223> RT-PCR reverse primer specific for 

light chain <400> 16 cccggatccc taacactctc ccctgttgaa gctctttgtg ac 

42 <210> 17 <211> 69 <212> DNA <213> modified E. coli thermostable 

enterotoxin II signal peptide <400> 17 atgaaaaaga caatcgcatt tcttcttgca tctatgttcs 
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ttttttctat tgctacaaat 60 gcccaggcg 

69 <210> 18 <211> 45 <212> DNA <213> Artificial Sequence <220> <223> 
forward primer containing StuI restriction enzyme site <400> 18 tctattgcta 
caaatgccca ggccttccca accattccct tatcc 45 <210> 19 <211> 

45 <212> DNA <213> Artificial Sequence <220> <223> reverse primer containins 
StuI restriction enzyme site <400> 19 agataacgat gtttacgggt ccggaagggt tggtaaggga 
atagg 45 <210> 20 <211> 51 <212> DNA <213> 

Artificial Sequence <220> <223> reverse primer specirfic for light chain <400> 
20 gggggatcct cacgcggcgc atgtgtgagt tttgtcacaa gatttaggct c 51 <210> 

21 <211> 43 <212> DNA <213> Artificial Sequence <220> <223> forward 
primer containing SD seauence and BamHI restriction enzyme site <400> 21 

gggggatcca ggaggtgatt tatgaaaaag acaatcgcat ttc 43 <210> 

22 <211> 44 <212> DNA <213> Artificial Sequence <220> <223> forward 
primer containing Bpul restriction enzyme site <400> 22 ggggctgagc aggaggtgat 
ttatgaaaaa gacaatcgca tttc 44 <210> 23 <211> 52 <212> 

DNA <213> Artificial Sequence <220> <223> reverse primer containing Bpul 
restriction enzyme site <400> 23 ggggctcagc tcacgcggcg catgtgtgag ttttgtcaca 
agatttaggc tc 52 <210> 24 <211> 63 <212> DNA <213> E. 

coli OmpA signal peptide <400> 24 atgaaaaaga cagctatcgc gattgcagtg gcactggctg 
gtttcgctac cgttgcgcaa 60 get 

63 <210> 25 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
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forward primer specific for heavy chain <400> 25 gaggttcagc tagtcgagtc aggaggcggt 
30 <210> 26 <211> 51 <212> DNA <213> Artificial Sequence <220> <223> 
forward primer containing Hindlll and StuI restriction enzyme site <400> 

26 gggagatctt cacgcggcgc atgtgtgagt tttgtcacaa gatttaggct c 51 <210> 

27 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> reverse 
primer containing stop codon and BamHI restrciton enzyme site <400> 27 

gacattcaaa tgacccagag cccatccagc 30 <210> 

28 <211> 42 <212> DNA <213> Artificial Sequence <220> <223> forward 
primer containig Hindlll and Nrul restriction enzyme site <400> 28 cccagatctc 
taacactctc ccctgttgaa gctctttgtg ac 42 <210> 29 <211> 

41 <212> DNA <213> Artificial Sequence <220> <223> reverse primer containing 
stop codon and BamHI restriction enzyme site <400> 29 ggggtcgaca 
ggaggtgatt tatgaaaaag acagctatcg c 41 <210> 30 <211> 
51 <212> DNA <213> Artificial Sequence <220> <223> reverse primer containing 
Sail restriction enzyme site <400> 30 ggggtcgact cacgcggc-gc^gtglgagtntgtcacaa 
gatttaggct c 51 <210> 31 <211> 42 <212> DNA <213> 
Artificial Sequence <220> <223> forward primer specific for modified E. coli 
enterotoxin II signal peptide and containing Ndel restriction enzyme site < 
400> 31 gggcatatga aaaagacaat cgcatttctt cttgcatcta tg 

42 <210> 32 <211> 705 <212> DNA <213> Artificial Sequence <220> <223> 
TNF-alpha heavy chain <400> 32 gaggttcagc tagtcgagtc aggaggcggt ttggtacagc 
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ccggcaggtc cctgagactc 
tgcactgggt ccggcaagct 
atagtggtca catagactat 
acgccaagaa ctccctgtat 
attactgtgc gaaagtctcg 
gtaccctggt caccgtctcg 
cctcctccaa gagcacctct 
tccccgaacc ggtgacggtg 
tcccggctgt cctacagtcc 
ccagcagctt gggcacccag 
aggtggacaa gaaagttgag 



60 tcctgtgcgg cctctggatt cacctttgat gattatgcca 
120 ccagggaagg gcctggaatg ggtctcagct atcacttgga 
180 gcggactctg tggagggccg attcaccatc tccagagaca 
240 ctgcaaatga acagtctgag agctgaggat acggccgtat 
300 taccttagca ccgcgtcctc ccttgactat tggggccaag 
360 agtgcctcca ccaagggccc atcggtcttc cccctggcac 
420 gggggcacag cggccctggg ctgcctggtc aaggactact 
480 tcgtggaact caggcgccct gaccagcggc gtgcacacct 
540 tcaggactct actccctcag cagcgtggtg accgtgccct 
600 acctacatct gcaacgtgaa tcacaagccc agcaacacca 
660 cccaaatctt gtgacaaaac tcacacatgc ccaccgtgcc catag 



705 <210> 33 <211> 645 <212> DNA <213> Artificial Sequence <220> <223> 
TNF-alpha light chain <400> 33 gacatccaga tgacccagtc tccatcctcc ctgtctgcat 



ctgtagggga cagagtcacc 



cctggtatca gcaaaaacca 



tgcaatcagg ggtcccatct 



ccatcagcag cctacagcct 



60 atcacttgtc gggcaagtca gggcatcaga aat tact tag 
120 gggaaagccc ctaagctcct gat ct at get gcatccactt 
180 cggttcagtg gcagtggatc tgggacagat ttcactctca 
240 gaagatgttg caacttatta ctgtcaaagg tataacegtg 



caccgtatac ttttggccag 



300 gggaccaagg tggaaatcaa acgaactgtg gctgcaccat 



ctgtcttcat cttcccgcca 



360 tctgatgagc agttgaaatc tggaactgee tctgttgtgt 



gectgetgaa taacttctat 



tecaateggg taactcccag 



420 cccagagagg ccaaagtaca gtggaaggtg gataacgccc 
480 gagagtgtca cagagcagga cagcaaggac agcacctaca 
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gcctcagcag caccctgacg 540 ctgagcaaag cagactacga gaaacacaaa gtctacgcct 

gcgaagtcac ccatcagggc 600 ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt gttag 

645 <210> 34 <211> 7 <212> PRT <213> TNF-alpha light chain <400> 34 
Asp He Gin Met Thr Gin Ser 1 5 <210> 35 <2U> 8 <212> 

PRT <213> TNF-alpha heavy chain <400> 35 Glu Val Gin Leu Glu Val Asp Ser 1 
5 <210> 36 <211> . 12 <212> PRT <213> N-terminal sequence of 

recombinant TNF-alpha <400> 36 Asp Glu He Val Gin Met Leu Thr Val Gin Asp Ser 1 
5 10 
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